Decrease of ERK/MAPK overactivation in prefrontal cortex reverses early memory deficit in a mouse model of Alzheimer's disease.
Alzheimer's disease (AD) can be considered as a disease of memory in its initial clinical stages. Amyloid-β (Aβ) peptide accumulation is central to the disease initiation leading later to intracellular neurofibrillary tangles (NFTs) of cytoskeletal tau protein formation. It is under discussion whether different Aβ levels of aggregation, concentration, brain area, and/or time of exposure might be critical to the disease progression, as well as which intracellular pathways it activates. The aim of the present work was to study memory-related early molecular and behavioral alterations in a mouse model of AD, in which a subtle deregulation of the physiologic function of Aβ can be inferred. For this purpose we used triple-transgenic (3xTg) mice, which develop Aβ and tau pathology resembling the disease progression in humans. Memory impairment in novel object recognition task was evident by 5 months of age in 3xTg mice. Hippocampus and prefrontal cortex extra-nuclear protein extracts developed differential patterns of Aβ aggregation. ERK1/MAPK showed higher levels of cytosolic activity at 3 months and higher levels of nuclear activity at 6 months in the prefrontal cortex. No significant differences were found in JNK and NF-κB activity and in calcineurin protein levels. Finally, intra-PFC administration of a MEK inhibitor in 6-month-old 3xTg mice was able to reverse memory impairment, suggesting that ERK pathway alterations might at least partially explain memory deficits observed in this model, likely as a consequence of memory trace disruption.